In the present study we have investigated whether interferon-gamma can induce HLA-DR expression by the corneal and limbic epithelium in vitro.
Materials and methods
Eyes were obtained at necropsy within a few hours of death. The corneas used in this study were excised with a 3 mm scleral margin and divided into three parts. Each piece of cornea was placed in a separate bottle containing 10 ml of organ culture medium.'2 The first corneal part served as a control. To the culture medium of the second and third bottles human pure recombinant Escherichia coli-derived interferon-gamma was added in a dose of 5 and 50 After four days of incubation with interferongamma the expression of HLA-ABC antigens was similar to that of the control cornea. However, monoclonal antibodies L243 and TAL-1B5 showed additional membranous and cytoplasmic HLA-DR expression by the corneal endothelium (Fig. lb) as well as by variable numbers of epithelial cells, the most intense reactivity being found in the deepest epithelial layers (Fig. 2b) . This additional HLA-DR expression was found with both concentrations of interferon-gamma employed.
Discussion
In this study we have shown that MHC class I products or HLA-ABC antigens are expressed on normal human corneal epithelium and stromal cells. These data are in accordance with earlier findings-7 and indicate that epithelial and stromal cells can serve as target cells involved in allograft rejection.'" Moreover, the high density of HLA-ABC antigens on corneal epithelium provides an explanation for the decreased rejection rates when the epithelium is removed prior to transplantation,'6 as well as for the prolonged graft survival, observed in MHC class I matched corneal transplants. '7 Normal corneal endothelial cells have previously been found to lack MHC class I products. Our demonstration of HLA-ABC antigens on corneal endothelium can be explained by the short term culture of the tissue fragments, a procedure that has been shown in other studies to induce MHC class I products on corneal endothelium.'-2'
We have also shown that MHC class II products or HLA-DR antigens are normally present on occasional dendritic cells in the limbal epithelium and on endothelial cells lining limbal blood vessels. After incubation with interferon-gamma, however, corneal epithelial and stromal cells were found to express HLA-DR antigens. This finding in vitro confirms and extends previous studies on cultured rabbit2' and human epithelial and stromal cells.2"24 Moreover, the effect of low concentrations of interferon-gamma, namely, 5 mg/l, provides good evidence that epithelial HLA-DR expression in various inflammatory conditions in vivo is indeed induced by interferon-gamma, released by activated T cells.
Interferon-gamma also induced expression of HLA-DR antigens on corneal endothelium. This finding confirms previous studies employing cultured endothelial cells, and may indicate a potentiating role in the rejection of corneal allografts. '5 HLA-DR expression by corneal epithelial and endothelial cells may render these cells susceptible to immunological attack by MHC class II restricted cytotoxic T-cells25 or may render them capable of acting as antigen presenting cells for T cells, thereby enhancing the immune response and possibly inducing an autoimmune response. 26 Elucidation of the precise functional significance of corneal HLA-DR expression awaits further in-vitro studies.
